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TDS"NTIFICATION 



PPOOUCT CODE: 

PRODUCT 

DATE: 



AC-E748I-MC 

CXRSAIO DEC/Xll RH11/»SC3/ F?S03/LA^ RS04 MODULE 
SEPTEMBER 197R 
DgC/Xll SUPPORT GROUP 



T'fH I^TOR*<ATIOf^ IN THIS noCU^ENT IS SUBJECT TO CHANGE 
i^ITHOUT NOTICE SND SHOULD NOT BE CONSTRUED AS k COMMITMENT 
By DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS NANUAL* 

TME SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN i^RITING PY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUNES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTI^URE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL, 

COPYRIGHT (C) 1973,1978 DIGITAL EQUIPMENT CORPORATION 
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SEQ m^2 



ABSTRACT 

PSA IS rOHODX mkt exercises RS03, RS03/LA AND RS04 DISK DRIVES OH 
PHll CO^^TRCLLER• IT EXERCISES THE DRIVES B¥ DOING ^RITES^ 
^PITE-CHECKS^. READS, AND I^-COR£ COMPARISONS* ALL ERRORS DETECTED 
IRE REPORTED On THE CONSOLE TTV. 

REQOIREMEN.TS 



BAROMARES 1 TO 8 RS03, RSC3/LA AND/OR RS04''S WITH AN RHll CONTROLLER 

STORACEi; RSA REQUIRES^ 

1. DECIMAL WORDS; 1223 

2. OCTAL WORDS: C23^7 
3« OCTAL BYTES: 4616 

3. PASS DEFINITION 

QME PASS OF THE RSA HODULE CONSISTS OF 1300 CYCLES OF THE BASIC TEST 
SEQUENCE (WRITE^ WRITE-CHECK, READ, DAT A-CHECfC) . THE TEST SEQUENCE 
WRITES 1024 WORDS, WRITF-CHECKS SAWE, READS THE FIRST 2S6 ^ORDS, 
AMD OATa-CHEC^S SAME. 

4, EXECUTIG^J TIME 



ONE PASS OF RSA RUN'NI^^G ALOWE ON A PDP-11/40 TAKES AP?>RQXTMATSLY 1 MINUTE, 
CONFIGURATION REQUIREHENTS 



DEFI^ULT PARAMETERS; 

DEVSDR? 172040, VECTORI 204, BR12 5, DEVCNTJ 1 
REQUIRED PARA^^ETERS? 

I^ONE 

DEVICE/OPTION SETUP 



MIKE CERTAIN THAT ALL DRIVES ^.RE POI^ERBD UP AND READY 
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7, mooulf: operation 



TEST SEQflENCF; 

A* SETUP DEVICE REGISTER ADDRESSES AND MODULE VARIABLES 

R, RESET ALL DRIVES ON-LINE AND DROP ALL THAT ARE NOT 

C« GET A STARTING SECTOR ADDRESS 

D, GET A DRIVE ADDRESS 

E, DO A WRITE ~ IE ERRORS, RE^^OPT RETRY UP TO RETRY LIMIT 

E« DO A !#RITE-CWSCK — IF ERRORSe^ REPORT AWD RETRY UP TO RETRY LIMIT 

G. DO A READ — IF ERRORS, REPORT AND RETRY UP TO RETRY LIMIT 

H. DO A DATA-CHECK — IF ERRORS, REPORT AND RETRY UP TO RETRY LIMIT 
T. IF END OF PASS, REPORT AND GO TO C 

J« IF END OF DRIVES, GO TU C ELSE GO TO D 



8» OPERATION OPTIONS (SOFTWARE S^'TTCH) 



SRI BITO CLEAR(0)S 

IF THE RETRY LIMIT IS EXCEEDED OW ANY FUNCTION, THE FUNCTION 
IS ABORTED AND TESTH'iG CO^ITINUES 

SPl PITO SET(I); 

IF THE RETRY LI^'IT IS EXCEEDED ON ANY FUNCTION, THE ERROR IS 
CONSIDERED ^ATAL AND THE HRXVE DROPPED 

SRI PIT2 CLEAR(0)2 

TYPE OUT DATA LATE ERRORS AND COUNT THE^ 

SRI Plfl SETCl)', 

COUNT DATA LATE ERRORS BUT DO NOT TYPE THEN OUT 
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NON-STANDARD PRINTOtfTS 



A« MOST PRINTOUTS HAVE THE STANDARD FORMATS DESCRIPED IM 
THE DEC/Xll DOCUMENT. 

P, ERROR MESSAGES DUMP THE CQNTEK-TS OF THE 12 RHll/RS REGISTERS 
TN THE FOLLOl^ING CRDEP5 

RHCSl RHCS2 RHWC PHBA RSDA RSDS RSER PSAS 
RS.LA RHDB RSNR RSOT RHBAE RHCS3 



SEQ 0004 
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SEQ 0005 



COOOOO' 
000000 • 



lOMOOX 
MODULE 
.TITLE 
DOXCOV 



000000' 
OOOOCO' 
0000('5' 

mm'- 

O0O012' 
000013' 



mi' u 



000000 



000104' 



00 00 00 
00 00 61 



<RSAI >tl7204g,204c5|.Q,0,130Q.-6l4BUFINt25 6.,1024. 
150000,R§AI ,1^2M5£5e^|.§ft0^0^1306.,61,feUFIN,256.,1024. 

RSAI OEC/Xil SYSTEM EXERCrSER MODULE 



23-MAY-7fi 
J ******* if* ******** 
BEGIN: 

MODNAM: .ASCII /RSAI 
XFLAG: .BYTE OPEN 

BRl: .BYTE PRTY5*-0 
BR2: .BYTE PRTYO+0 
DVfpl: n+1 

srI: Dpen 

SR2: OPEN 

SR3: open 

SR4: OPEN 
******************* 

STAT: 150000 
I NIT: START 
SPOINT: MODSP 
PASCNT: C 
1300. 



************* 



************* ***««*««««»**** 



/ JMODULE NAME. 

?USED TO KEEP TRACK OF WBOFF USAGE 



JIST RR LEVEL 
?2ND BR LEVEL. 
?DEVICE INDICATOR 
;SWITCH REGISTER 
JSWITCH REGISTER 
?SHITCH REGISTER 



5S? 






OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 



OPEN 
OPEN 
RESTRT 

OPEN 
61 



;STATUS WORD. 
JPASS COUNTER. 

?» OF ITERATIONS PER PASSn300. 

m fg iSSE"TS?li:'iSPf ERRORS 
;LOC TO SAVE TOTAL HARD ERRORS 

; 
} 
} 



_JC TO SAVE HARD ERRORS _ 
# OF SYS ERRORS ACCUMULATED 
10LDS RANDOM # WHEN RAND MACRO IS CALLED 
RESERVED FOR MONITOR USE 



RESERVED FOR MONITOR USE 
, RESERVED FOR MONITOR USE 
JLOC TO SAVE Rp. 
;LOC TO SAVE Rl. 
;LOC TO SAVE R2. 
jLOC TO SAVE R3. 
JLOC TO SAVE R4. 
JlOC to save R5. 
;LOC TO SAVE R6. 
;ADOR OF CURRENT CSR. 

?ADDR OF BAD DATA, OR 
^STATUS REG CONTENTS. 

JACTUAL DATA. 

;RESTART ADDRESS AFTER END OF PASS 

?t OF INTERRUPTS PER ITERATION 
JMODULE IDENTIFICATION NUMBER=61 
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000 

m 

POO 

m 

ooo: 
000: 




-14 lunoop 

If' mm 

00 00 40 



RRUFVA: BUFIN 
RRUFPA: OPEN 
RBUFEA: OPEN 
RBUFSZ: 256. 
HBUFPA: OPEN 
W8UFEA: OPEN 
wbufrq: 1024. 
HBUFSZ: OPEN 
CDERCT: OPEN 
CDWDCT: OPEN 
FREE: OPEN 

.RFPT SPSIZ 

.NLIST 

.WORD 

.LIST 

MODSP: ''''' 

. *************************** 



SEQ 0006 



'SI$R BHEEER VIRTUAL ADDRESS 
JSIZE OF THE READ BUFFER 

;CDATA/DATCfr ERROR COUNT 
/CDATA/DATCK WORD COUNT 
yRESERVED FOR FUTURE USE 
?MOnULE STACK STARTS HERE. 



ft**************************^^*,^^^^^^^^^^ 



RSAI 

XRSAlO.Pll 
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12-OCT-7B l2:16 




000003 177624 

ml 

177500 002672 

mm 



MftCVll 
START: 
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SEQ 0007 



177770 002554 
'77777 002576 



000000* 000124' 
-77464 002550 



002524 



000010 004077 
002030 
001620 



OC0004 C04')35 
000004 004025 



2$: 
35: 



1$: 
go: 



MOV 
MOV 
MOV 

CLP 

CLRB 

CLR 

MOV 

MOV 

CMPB 

8NE 

MOV 

MOVB 

MOV 

TSTP 

BEQ 

ASL 

DECB 

INC 

BR 

BITB 
BEQ 
MOV 
JSR 

MOV 
MOV 
JSR 
JSR 
TST 



GETPAS/BEGIN, RBUFVS 
MOV RPUFS7./WCNT2 
NEG WCNT2 

JSR 

GWBUFS, 

MOV WBUFSZ/WCNTl 
NEG WCNTl 




wnvicE 

R^/DRYVE 
PC, DROP 

#-8.,BLKl 
|-1,DRYVE 
PC/SETtlP 

pcSrezet 

DVICE 
FINI 



PC,BLOCK 
BEGIN 



in 

BITB 

BNE 

JSR 

BP 

JSR 

BR 

JSR 
BP 

BITP 
BEO 
BICn 



PC,DRVADR 

PIT3,FLAG 
STRT 

R5, READY 
IS 

PC,NOTRDY 
NEXT 

R5/_WRITE 
RETRYl 
#BrT2,FLftG 
GOA 

»BIT2/FLAG 



J1Q24 WORDS FROM MEM/ITERATION 
>256 WORDS TO MEM. ITER ATION 
;3 INTERRUPTS/ITERATION 
} ZERO END OF PASS TESTER 
} CLEAR FLAGS 

JCLEAR DATA LATE ERROR COONTER 
; GET DRIVE INDICATOR 
; ALSO SAVE IT IN DRIVE 

;TF THIS DEVICE IS NOT THE LOAD MEDIA THEN 
;GQ TO 3$ 

?LOAD R2 WITH DRIVE NUMBER 
?GET DRIVE NUMBER 

?ORIVE MASK: INITIALIZE TO DRIVE 



NEXT DRIVE 



JIF DRIVE FOUND THEN 
JGO TO 2$ 

JELSE SHIFT MASK TO i 
;DOWNCOUNT DRIVE f 
?UPDATE DRIVE NUMBER 
JCHECK AGAIN 
JIF DRIVE NO 
;G0 to 3$ 

?ELSE SET UP TO DROP DRIVE 



JIF DRlVg Rot SELECTED TO BE TESTED THEM 
;G0 TO 



;ano go DROP IT 

; INITIALIZE BLOCK COUNTER 
} INITIALIZE DEVICE COUNTER 

? DROP THE MODULE ? 
} YES 

5GET PHYSICAL ADDRESS FROM 16-BIT RBUFVA 
; SAVE READ BUFFER SIZE 
> GET THE 2'S COMPLEMENT 

? GET NEXT BLOCK NUMBER* DISK ADDRESS 
JGET WRITE BUFFER INFORMATION 
BUFFER SIZE 



HO, GO DROP THE MODU 



I aI 

J no; go "DROP fHE MODULE 

J ALL DRIVES DONE ? 

; YES, CONTINUE 

; NO, GO WAIT FOR IT 

; CONTINUE 

} ZERO RETRY COUNTERS 

; WRITE SOME DATA 

? IF ERRORS, TRY IT AGAIN 

; DTD THE DISK OVERFLOW ? 

; NO, CONTINUE 

; YES, CLEAR THE OVERFLOW FLAG 
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278 

fa? 

281 
282 

m 

285 
286 
287 
288 



000570' 

mnt- 

000604' 
000606' 

Spur- 

000622' 
000624' 



012767 

mm 

600426 
00 45 67 

mm 

000624' 
104413 



000630' 000722 



177770 002366 



000000' 000126' 



#-8.,PLKl 

STRT 

R5,WRIT'"' 
RETPY2 



MOV 
PR 
JSR 
BR 
JSR 

BP 

CDATA$, BEGIN, 
.♦2 

ENDIT5, BEGIN 



K5,READ 
RETPY3 



BR 



NEXT 



; RESET THE BLOCK NUMBER 

? IF ERRORS, TRY AGAIN 

; READ THE DATA WRITTEN 

} IF ERRORS, TRY AGAIN 

; REQUEST FDR MONITOR TO CHECK DAT 

} IF ERROR, CONTINUE 

JSIGNAL END OF ITERATION, 

^MONITOR SHALL TEST END OF PASS 

; NO, CONTINUE 



RSAI DEC/Xll SYSTEM EXERCISER MODULE 
XRSAIO.Pll 12-nCT-78 12:16 



MACYll 3Ca(1052) 12-0CT-78 17:03 PAGR 10 




104410 000000- 



332 

334 
335 
336 
337 

m 



J750 
?003 



004767 
4403 
0167 



ENDS,PEGIN 



000000' 004544' 



00^0^3 003717 
000000' 004552' 



00370 2 

000003 003674 
COOOOO' 004560' 



OOCOOl 177056 NEXTA: 
001346 

000000' 004566' 
177516 IS! 



INCP TRYl 
CHPP #3, TRYl 
BNE GO 
MSGN$,REGTN/EXCED1 
BP NEXTA 



INCB TRY2 
CMPB t3,TRY2 
BNE GOA 
MSGN$,BEGTNtEXCED2 
BR NEXTA 



INCB TRY3 
CMPB #3«TRY3 
BNE GOB 
HSGN$/BEGIN/EXCED3 
PR NEXTA 



PITCSRI 



? DROP THE MODULE 



? COUNT THE RETRYS 
? LIMIT EXCEEDED ? 
? NO, GO TRY IT AGAIN 

; ASCII MESSAGE CALL WITH COMMON HEADER 
? GO ON TO NEXT DRIVE 



? COUNT RETRYS 

; LIMIT EXCEEDED ? 

; NO, TRY AGAIN 

?ASCIT MESSAGE CALL WITH COMMON HEADER 
J GO ON TO NEXT DRI?E 



; COUNT RETRYS 

} LIMIT EXCEEDED ? 

; NO, GO TRY AGAIN 

;ASCII MESSAGE CALL WITH COMMON HEADER 
J GO ON TO NEXT DRIVE 



} DROP THE DRIVE 
? M0« SKIP TONEXT DRIVE 



BIT 

BEQ i> ? Nu, 

JSP PC, DROP 5 YES, DROP OFFENDING DRIVE 

MSGNS/BEGIN,DRP ;ASCII MESSAGE CALL WITH COMMON HEADER 
JMP NEXT } GO ON TO NEXT DRIVE 



ASL 
ASL 
ASL 
ASL 
MOV 



LINEUP EA 
EARITS 

EARITS,R0 

RQ 
RQ 
RO 
PO 

RO,XMEM 



LINE UP EA BITS FOR RHCSl 
LINE UP EA BITS FOR RHCSl 

GET EXTENDED MEMORY BITS 
SHIFT 4 PLACES TO THE LEFT 
TO LINE UP WITH RHCSl 



? SAVE THE SHIFTED PITS 
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012767 

mm 



35 
355 
35' 
35'. 
35fl 
.359 
360 

m 

363 
364 
365 
366 

lU 

369 
370 
371 
372 
373 
374 
375 
376 

m 

379 

m 

3 82 
383 
334 
385 
386 

III 

389 
390 



001156' 
001200' 

urn 

001224' 
001232' 
051534' 
001242' 
001246' 
001252' 

imr- 

00' * — 



^51352' 
05l356' 
00136C' 
001.362' 



002206 

mi 



^RITE: 




RS DISK 

ifl61/FUNC 

WCNTl,PRHWC 

WBUFPA,aRHBA 

WBUFEA 

RLKl,(aRSDA 

GOGO 

#151,FUNC 
WCNTl/ftRHWC 
WPOFPA^flRHBA 
WBUFEA 
BLKl,faRSDA 
-"GO 



GOGO 

#171,FUNC 
WCNT2,(aRHWC 
RBUFPA^ORHBA 
RBUFEA 
BtK2#«aRSDA 
GOGO 

DPYVE,faRHCS2 

iBIT14,(lRHCSl 

R5 

DPYVE,gRHCS2 

#NTPUPT,iaVECTOR 

|«DDR22,RSS1 

PRHRA/PAIB 
XMEM 
XMEM 
XMEM 
XMEM 
, BEGIN, PAIR 
PA22/fflRHBA 
EA22#'aRSBAE 
#34,EA22 
Eft22 

EA22/XMEM 
XMEM^FUNC 
FUNC/flRHCSl 

BEGIN 



DRIVERS 

; LOAD WRITE FUNCTION 

; LOAD WORD COUNT 

; LOAD BUFFER ADDRESS 

? LINE UP EA BITS FOR RHCSl 

; LOAD DISK ADDRESS 

; CONTINUE 

; LOAD WRITE-CHECK FUNCTION 

; LOAD WORD COUNT 

; LOAD BUFFER ADDRESS 

? LINE UP EA BITS FOR RHCSl 

? LOAD DISK ADDRESS 

} CONTINUE 

; LOAD READ FUNCTION 

; LOAD WORD COUNT 

J LOAD BUFFER ADDRESS 

} LINE UP EA BITS FOR RHCSl 

; LOAD DISK ADDRESS 

; CONTINUE 



? LOAD UNIT ADDRESS 

NTION SUMMARIES 

; CLEAR ANY CONTROLLER ERRORS 
J RETURN 

; LOAD UNIT SELECT 

; SET INTERUPT ENTRY POINTER 

;22 BIT ADDRESSING? 

;N0 

?GET LOWER 18 BITS 

;SHIFT AE BITS INTO LOC 4*5 



; GET 22-BIT ADDR FROM 18-BIT ADDR 
;LQAD BA REG 
?LOAD BAE REG 
?CLEAR UNWANTED BITS 
;LOCATE BITS 16,17 
?T0 LOAD INTO CSl 
} LOAD EXTENDED MEMORY BITS 
; EXECUTE THE FUNCTION 

?BXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 



^IRO$/BEGIN,Ii 



QUEUE UP TO CONTINUE AT IS AND RTI 



05 0_. 
305725 
000205 



R5, ERRORS } GO CHECK FOR ERRORS 

R5 ; ERRORS DETECTED, RETURN 

(P5)+ J NO ERRORS, SKIP RETRY 

R5 } RETURN OK 
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393 
394 
395 
396 
397 
39R 



440 
441 

m 




160001 



434' 
440 ' 
444' 



1627C1 

mm 

003435 
162701 

km 

066702 

"1? 



mm 



000200 

mm 

000004 

001536 
001532 
004000 

002000 

000001 
002000 

000002 



000001 
001000 



001000 
000400 



000001 
000400 



100000 
000001 



001570 
003203 



003133 
002552 



7$: 



003037 



003001 
002767 



000004 00 2747 



2$: 



3S: 
4S: 
5S: 
65: 



MOV 
MOV 
MOV 
CLR 

m' 

SUB 
CMP 

m 

ASR 
CMP 
BLE 
CMP 
BGT 
BISB 

ir 

BIT 

BNE 

ASR 

CMP 

BLE 

CMP 

BGT 

BISP 

SflB 

BR 

CMP 

PLF 

CMP 

PGT 

BISB 

SUB 

TST 

PLE 

ADD 

DFX 

BGT 

TST 

BPL 

BIC 

BITB 

BEO 

BR 

BITP 

BNF 

CMP 

BLT 

TST 

RTS 

BISB 

RTS 



#128.,BSIZ 

R2 

♦IRIT0,FLAG 
WBUFSZ/R3 
RO/Rl 
|4,«RSDT 

BSI7 

#2048., PI 

||o24./Rl 

«PITO,FLAG 
||<524./R1 

#BTTl,aRSOT 
IS 

|fi54.,Rl 

55 

|512./R1 

#BITO,FLAG 
i^512./Rl 

||12.,R1 
|256wRl 

»ilT0,FLAG 
*f?56.,Rl 

n 

BSI7./P2 

Rl 

2S 



#niTl5,R3 
|5 I TO, FLAG 

#PITO/FLAG 

rLp3 
65 

(R5) + 

R5 

*^PIT2,FLAG 

R5 



?SET BLOCK SIZE TO HI DENSITY 

JZERO REG. 2 

;CLFAR 32ff INDICTOR 

;GET the TRANSFER SIZE. 

?GET # OF BLOCKS LEFT ON DISK 

;IS THIS A RS03/LA ? 

;Na 

;SET SECTOR SIZE 
;T0 32 WO/SECTOR 
;PLrNTY OF ROOM LEFT? 
;YES ERROR 

JMORE THEN 32K LEFT? 
JNO CONTINUE 
5YES SET THE INDICATOR 
;SUB 32K OF BLOCKS 

?HI DENSITY DRIVE? 
JYES/ CONTINUE^ ^ 

jLoS'DENillY^^PLESTY Sf R06m LEFT? 

;YESr ERROR 

TMORE THAN 32K LEFT? 

;no, continue 

;yEs, set the indicator 

^SUBTRACT 32K WORTH OF BLOCKS 

;ves, error 

?M0RE THAN 32K LEFT? 

J NO, CONTINUE 

;YES, SET THE INDICATOR 

?SUBTRACT 32K WORTH OF BLOCKS 

;ANY blocks LEFT ON DISK? 

?N0, RETURN OK 

;GET total » OF WORDS LEFT 

?ALL BLOCKS ADDED IN? 

;N0, KEEP ADDING 

?PEQUEST LARGER THAN 32K? 

; NO, GO CHECr THAT CONDITION 

JYES, GET RID OF 32K 

JMQrI than 32K LEFT? 

JNO, RETURN OK 

;YES, go COMPARE 

?MORE THAN 32K LEFT? 

?YES, PLENTY OF ROOM, ERROR 

;ENOUGH ROOM FOR THE TRANSFER? 

?N0, RETURN OK 

JMUST BE A REAL ERROR 

;RETURN INDICATING THE ERROR 

;SET OVERFLOW FLAG 

; RETURN OK 
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444 
445 
446 
4 47 
44B 
449 
450 
451 
452 

W 

455 

m 

458 
459 
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11$: 



25: 

35: 

45: 
55: 



002130 
177036 



002150 
176004 



000000' 004222' 



005725 
no'*205 



RS: 



TST «RHCS1 

BPL ICS 

PIT |PIT9,(aRSER 

BEQ 15 

JSR R5,R00M 

BR 95 

JSR PC,ERSUB1 

TST (aRHCS2 

BPL lis 

I^•C DLTCNT 

BIT iPIT2,SRl 

BNE B5 

MSGNS, BEGIN, DLTERR 

iff^IT14,faPHCSl 

25 

|PIT13,aRHCSl 



PIT 
BNE 
BIT 
BNE 
BIT 
BMP 
BIT 
BNE 
TST 

BNE / ItD, 

HPDER5, BEGIN/TABLE 



.(aRHCS2 



#"IT14,aRSDS 

l^SAS 
55 



? ATTENTION OR ERROR ? 

? NO, GO ON TO NEXT FUNCTION 

; ADDRESS OVERFLOW ? 

J NO, CONTINUE 

? YES, IS IT A REAL ERROR ? 

; NO, CONTINUE 

} LOAD ERROR INFORMATION 

;IS THIS A DATA LATE ERROR? 

;no 

JADD 1 TO DATA LATER ERROR COUNTER 
?TYPE ERROR? 

;no 

;ascii message call with common header 

;CONT 

; TRANSFER ERROR ? 
; YES 

; MASSBUS CONTROL PARITY ERROR ? 
; YES 

; MASSBUS DATA PARITY ERROR ? 

} ANY DRIVE ERRORS ? 

; YES 

J ANY ATTENTIONS ACTIVE ? 

- YES, CONTINUE 



PECIAL CONDITION SET BUT MO REASON FOUND 



PR 



85 



MSGNS, BEGIN, TRERR 
BR 55 



JSP 

MOV 

TSTB 

BMI 

MOV 

MOV 



MSGNS, BEGIN, MDPERR 
TST «RSAS 
BFQ 6 5 

" ' PC, WHO 

RHDP, RC 
gPHCS2 

^f7EP0,RHDB 
»30,RPRTYP 

HRDERS, BEGIN, TABLE 
. ******************* 

'-•OV RO,RHDB 

JSR R5, CLEAR 

PTS R5 

JSP R5, CLEAR 

TST (R5)+ 

RTS P5 



?ASCII MESSAGE CALL WITH COMMON HEADER 
t GO DUMP REGISTERS 

;ASCII MESSAGE CALL WITH COMMON HEADER 
; GO DUMP REGISTERS 

;ASCIT MESSAGE CALL WITH COMMON HEADER 
; ANY ATTENTIONS ACTIVE ? 
•f NO, CONTINUE 

} YES, FIND OUT WHICH DRIVE IT IS 

; SAVE ADDRESS OF DATA BUFFER 

; CAN DATA BUFFER BE READ ? 

; YES, CONTINUE 

i NO, LOAD ADDRESS OF ZERO 

?ERROR DURING DATA XFER 

DUMP RHll AND RS REGISTERS 

******** it ******** ***** ft ^■iiii^it 

RESTORE DATS BUFFER ADDRESS 
GO CLEAR OUT ERRORS 
ERRORS DETECTED, RETURN 
GO CLEAR OUT ANY ERRORS 
NO ERRORS, SKIP RETRY 
RETURN OK 
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J P 44 20 



000752 
€00744 



urn 



000010 002317 

null 000710 

Oe070y 000700 



mm- 

00140 3 

0'5l3l5 
40167 000«;50 



WHO: 


MOV 




MOV 




^fOV 




CLP 


IS! 


811 




BWE 




I ^'c 




ASL 




BIT 




BRO 




RTS 


2S S 


Bin 




RTS 




MOV 


/ 


RTS 


BLOCK ; 


ADD 




CMP 




BPL 




CLR 


1$: 


MOV 




RTS 


ORVADR : 


INC 




BICP 




CMP 




RFC) 




ASP 




BCC 




BP 


1?: 


BISB 




MOV 




MOV 


2S: 


RTS 


DROP: 


MOV 




MOV 




BEQ 


is: 


ASL 




DFC 




BK'E 


2S: 


RIC 



'aRSAS,Rl 

fiRHCS5^R4 

#RIT0^R2 

P3 

R2,P1 

2S 
R3 
P2 

«PfT8,R2 
IS 

PC 

«7,R4 
R3,R4 
P4,flRHCS2 
PC 



ttB.,BLKl 
*4P95.,BLK1 

h!ki 

BLK1,PLK2 
PC 



DRVVE 

HRIT3/FLAC 
ifo., DRVVE 
IS 

DRIVE 

nPVADP 

2S 

#PIT3,FLAG 
#-l/DRYVE 
DVICE/DRIVE 
PC 



DP 



Rv 
IS 

Rl^nVICE 



; GET THE ATTENTION SUMMARY 

; SAVE THE STATUS REGISTER 

? SET POINTER TO DRIVE 

} ZERO THE HRIVE COUNTER 



IS THIS ATTENTION BIT SET ? 
YES, CONTINUE 

NO/ INCRBMENf THE DRIVE COUNTER 
SET POINTER TO NEXT DRIVE 
ALL DONE ? 
NO, GO AGAIN 

SOMEBODY LIED — NO ATTENTIONS SET 

CLEAR OUT OLD UNIT NUMBER 
LOAD THE NEW UNIT NUMBER 
RESTORE THE STATUS REGIST^IR 
RETURN 



STEP TO NEXT BLOCK 

ALL BLOCKS DONE ? 

NO, CONTINUE 

YES, START OVER 

SAME STARTING BLOCK FOR READ 

RETURN 



COUNT A DRIVE 

CLEAR END OF DRIVES FLAG 

ALL DRIVES CHECKED ? 

YES, GO FLAG END OF DRIVES 

NO, IS NEXT DRIVE CHOSEN ? 

NO, GO TRY ANOTHER DRIVE 

RETURN 

SET END OF DRIVES FLAG 
RESET DRIVE COUNTER 
RESTORE CHOSEN DRIVES 
RETURN 



000000' 003214' 



INITIALIZE DROP PICKER 
GET THE DRIVE NUMBER 
IF DRIVE GO DROP IT 
POINT TO NEXT DRIVE 
IS THIS THE ONE ? 
NO, LOOK AGAIN 
. _ . DROP THE DRIVE 

JCONVERT DRYVE TO ASCII AND 
?STORE AT ADRl 



PT0AS,PFGIN,DPYVE,ADR1 
• ********************* 

^TS PC 



************* **ft*«r******i***«** 



DFC/Xll SYSTEM EXEPCIS'^R wODULF, 
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SEQ 0014 



m 

556 
557 

558 
559 

562 
563 
564 
565 
56fi 
5 67 
568 
569 
57D 
571 
572 
573 
574 
575 
576 
577 
578 
579 
5 80 
5B1 
582 
583 
584 
585 
58^ 
587 

5B? 
59d 
59i 
592 
593 
594 
595 
596 
597 
59B 
599 
600 

603 
604 



00236U • 
0C23 66- 
2372' 

nmv- 

CQ2410' 
002416' 
0U2422' 
092426; 

O02440 • 
n32444' 

002452 ' 
0O2454' 
^02460' 



132767 

00 4567 
C0O757 

1 A44r.7 
10 44(^7 
00536'? 
OA 1 364 
00 5367 
0il3 56 
004767 
n 2-767 



02 4 66' 10 4 4C-5 



002474' 

02500 ' 
002506' 
^02510' 



002512' 

0g?M5' 
002526' 
00 253 2' 
^"»02534' 
002536' 
002544' 
002552' 

20^554' 

002570 ' 

mw- 

02600- 
002604' 
0C26O6' 
O02filO' 
0(12612' 



no 476^ 
104403 
000727 
000207 



014167 

ivm 

0102 67 
005721 
00 57 22 
0i6767 
017767 
00*^20 7 

nm 

105750 
10 000 7 
n-^ 2'^ 
06 14^'^ 
23 2700 
001401 
00^2'' 5 
'^05725 
OOC20 5 



177644 

000010 



077777 
176 53 4 
OC012fi 

OCOOOO' 
000000' 
000514 



mm 

002215 
000552 
00>'^54 2 



notrdy: 
is: 



4S: 
2$: 



000056 
C0O0O6 



17761 4 



175420 
004222' 



S!8? 

JSP 
BITP 
BKE 

MOV 

MOV 
JSP 
JSP 
BP 

BREAKS 
BPFAKS 
DEC 
BNF 
DEC 
BNf 
JSP 
MOV 

ftRDEPS, 



tf-l,pRYVE 
DVttE, DRIVE 
PC.DRVADR 
aBIT3,FLAG 

fifo, CLOCK 

#77777, CLK 
R5, CLEAR 
R5, READY 
IS 
, BEGIN 
BEGIN 
CLK 
2S 

CLOCK 
4S 

PCFRSUPl 
»6,ERRTYP 



urn uwiwhr^'^ 

GET A DRIVE ADDRESS 
ALL DRIVES CHECKED ? 
YFSjr RETURN 
. SETUP LARGE TIMEOUT ROUTINE 
>T0 GIVE DRIVES TIME TO GET UP TO SPEED 
- SET THE TIMER 

CLEAR OUT ANY ERRORS 
IS THIS DRIVE READY ? 
YES, CONTINUE 
TEMPORARY RETURN TO MONITOR.... 
THEN CONTINUE AT NEXT INSTRUCTION. 
WAIT SOME MORE ? 
YES 
TIME? 

NO CONTINUE WAITING 

LOAD ERROR INFORMATION 
DEVICE NOT READY 
***************** 



OOuOO' 00 4566' 



175370 

mi 

175352 



G01460 175334 
C01452 175330 



mil 

010000 





5SP PC, DROP 
MSGNS, BEGIN, DRP ;ASCII 


mI 




BP 


IS 


; 


3S: 


PTS 


PC 




7 

ERSUB2: 


MOV 


-(Rl ),ASB 
R1 ,SBADR 
-(R?),AWAS 






MOV 






MOV 






MOV 


P2,WASADR 






TST 






TST 




? 


ERSUPl : 


MOV 


RHCS1,CSRA 
faRHCSl, ACSR 


} 




^'^v 






RTS 


PC 




rfaoy: 


MOV 


DRYVE, <<IRHCS2 






MOV 


«PSDS,RO 






TSTB 


PO 






PPL 


IS 






PIT 


«PITR,R0 


{ 




PEQ 


IS 




BIT 


#PIT12,R0 






PKQ 






is: 


RTS 


R5 




TST 








PTS 







NO, DROP THE DRIVE 



*r********* 



LOAD THE DATA 

LOAD ADDRESS OF DATA WRITTEN 

LOAD THE DATA 

LOAD ADDRESS OF DATA READ 

RESFT REG. 1 

RESET REG. 2 

LOAD ADR OF CURRENT CSR 

LOAD CONTENTS OF CURRENT CSR 

RETURN 



DRIVE fJEADY ? 
NO 

DRIVE PRESENT ? 
NO 

MEDIUM ON-LINE ? 
NO 

RETURN. READY 

SKIP INSTRUCTION FOLLOWING CALL 
RETfIRN, NOT READY 
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619 
620 



002614' 
go 26 20 J 

26' 
002632' 
002634' 



01670D 
0100 67 

mm 

005720 
010067 

iim 

005720 
010067 
'■t05720 

mm 

0100 67 

mm 

00572G 
010067 

mm 

005720 
010067 

m3i? 

032767 
00140 6 

mm 

00572C 
010067 

016700 
012720 
11671C 



002766' 00^^207 



175166 
001376 

001374 

001370 

CO 136 4 

C01350 

001362 

001346 

001342 

001336 

001332 

001326 

mm 

001306 

001302 

175032 

000454' 

175024 



175122 



MOV 
MOV 
TSf 
MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 

TST 
MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
BTT 
BFQ 
TST 
MOV 
TST 
MOV 

MOV 
MOV 
MOVB 



ADDP^RO 
RO #RHCS1 

(PC) + 
RO^RHRA 

RO/RSDA 

(P0) + 

R0,PHCS2 

(PO)* 

RO,RSDS 

(P0) + 

RO^PSER 



J GET DEVICE ADDRESS 

} GENERATE REGISTER ADDRESSES 




VECTOR/RO 



;22 BIT ADDRESSING? 
;N0 



? GET VECTOR ADDRESS 

; SET POINTER JUST IN CASE 

? SET PRIORITY 



; RETURN 



RSAl DEC/Xll SYSTEM EyEOCIPSR MODULE 
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648 
649 
6 50 

n\ 

653 
654 
655 
656 
657 
658 
659 

in 

662 
663 

III 

m 

668 
669 
670 

l?i 

673 
674 
675 
676 
677 
678 
679 
6 80 
681 
682 
683 
684 
685 
686 
6B7 
688 
689 



012777 
'^12767 
105777 
100 420 
104407 
1044f^7 
00 5367 
Oyl366 

mm 

003042' 104405 

0030S0' C0C2C7 

^03052 
003056 
003062 

003J64 ... . . 

mm- mm 

0D310U- - 
03106 
003114 
00311 ' 



004767 
?0 5767 
00143 4 
00 47 67 



000040 
001212 
OOOpCO' 

bSois? 

mm 

ocoooo- 

177274 

ndoi Of, 



003122' 
003124' 

0U313C" 



03 2777 

AO 4567 
000760 
00 4767 
^1 2767 



003136' 104405 



003144' 
003152' 
^^03154' 



10 440 3 
00C744 
0C0207 



001226 
«"^0ni54 



175044 
004222' 



RSZET: 
H: 



177146 

rOOOlO 001517 

i74Jio SSiiJI 



177164 

000506 174750 



OCOOOO- 004223' 
000000' 004566' 



2$: 
3$: 



4S: 

5$: 



MOV 
MOV 

TSTP pRHCSl 
BMI 2? 
PPEAKS^PEGIN 
BPEAKS/RFGIN 
DEC CLK 
BNE 1? 
CLR PVICE 
MOV #3,ERRTVP 
. ****************„ 

flPDER5/REGrN,TA8LE 
• *********^^-*^-^-*--^^-^ 

6tS PC 



JSP 

TST 

BEQ 

JSF 

BITP 

BNE 

vov 

PIT 

BNF 

JSR 

PR 

JSP 

MOV 



PC/NOTPDY 

UVfCE 

6< 

PC/DRVADR 
«PTT3,ELAG 

DPVVE,^RHCS2 
tfl74CO0,(aRSDT 

R5, CLEAR 

PC/DROP 
#6,ERPTVP 



fiPDERS, BEGIN, TABLE 
. ***************** 

AsGNS, PEGIM^DPP ; ASCII 
BP 3$ 
RTS PC 



} ISSUE AN RHll INIT 
} SET THE TIMER 
; CONTROLLER READY ? 
; YES, CONTINUE 

•rTEMpfjRARY RETURN TO MONITOR..-. 
;THEN CONTINtFE AT NEXT INSTRUCTION. 
; WAIT SOME MORE "> 
J YES 

; NO, SET TO DROP THE MODULE 
icONTROLLER NOT READY 

Hr********************* ****** ************ 

; CONTROLLER NOT READY 
****************************************** 

; RETURN 

} MAKE SURE ALL CHOSEN DRIVES APE READY 

} ANY DRIVES LEFT ? 

; NO, RETURN 

? GET A DRIVE NUMBER 

; ALL DRIVES RESET ? 

; YES, RETURN 

? NO, LOAD NEXT DRIVE ADDRESS 

J IS THIS AN RS DISK ? 

? NO, GO DROP IT 

; GO CLEAR OUT ANY ERRORS 

? KEEP GOING 

? DROP THE NON-RS DRIVE 
;NOT AN RS OR NOT READY 



***************** 



*************** 



MESSAGE CALL WITH COMMON HEADER 
; MAKE SURE ALL GET RESET 
} RETURN 
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C 


CHANGE THE ORDER OF THE NEXT FOUR LOCATIONS 



TRANSFER ERROR%' 



MASSBUS PARITV ERRORf 



MASSBUS DATA PARITY ERROR** 
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743 
744 
745 
746 
7 47 
74ft 
749 

W 

152 

m 

755 

w 

758 
759 
760 
761 

764 



76' 
768 

m 



771 
776 

m 

779 
780 

m 

Vsl 

785 

m 



791 
792 
793 



004407- 
004414' 
004422' 
004430' 
004436; 

oSm?' 

004454- 
0Q4510' ?52: 



40 
C5012Q 
051040 
424 40 
042504 

052i5t 



0200 40 
0421C1 



054516- 
004524- 

umv- 

004534- 



..M 

42524 
151117 



004544- 
004546- 
004550- 
004552- 
0Q4554- 
004556- 

mm- 

O04564- 

mm- 

004572- 
004574- 

umr- 

004610' 

00 4612' 
U04613- 
004614' 
004615' 



1777 
00 4443' 
004422' 

mm 

004454' 

mm'- 

linn 
go 4375; 

oS 44oV 
177777 

\mr 

00 0005 
uuO 
OCO 

000 



047522 
000045 
054522 
042505 
000 
051127 

044522 
042510 



042040 



MES5 : 
MES6: 

MES7: 
MES8: 

MSS9: 
MESIO: 

TRSRR: 
MCPERR! 
MDPERR! 
EXCEDl: 

EXCED2i 

EXCED3! 

drp: 

DLTERPl 



TRYl ! 
TRY2: 
TRY3: 
FLAG: 



. ASCI2 
.ASCIZ 

.ASCIZ 
. ASCIZ 

.ASCIZ 
.ASCIZ 



.EVEN 

l^^hll 

MSS2 

177777 

i^^iln 

MES7 

lf?777 
MFSR 

1^?777 

MFS9 
MES6 

linn 

MES4 
NfTMP 
ME 55 

imn 
Wh^i 
'Ml 

.RYTE 

■m 

.BYTE 
.BYTE 
.BYTE 



npOPPEDt- 
RETRY EXCEEDED*- 

WRITE- 

WRITE-CHECK- 

READ- 
DATA LATE ERRORIi- 



.END 



RSAI DEC/Xll SYSTEM EXERCISER MODULE 
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MLJIW 11 III 

AORl 0Q46C2R 549 783 

ASB SSCffiSR i97« 582 

ASTAT 0Q0lf!4R 1954 

AWAS OOOllOR 198| 584 

BEGIN OOOOOOR 156* 253 
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BITO 



BR2 
BSIZ 

im - 

CDATA$= 

mm 

CLEAR 
CLK 
CLOCK 
CNT 

CONFIG 
CSRA 
DATCKS= 
DATERi= 
DLTCNT 
DLTERR 
DRIVE 
I DROP 

Bi?ADR 

DRYVE 

DVICE 



ill 
ill 

00000 
00004 

m 

000 40 



mm 

003214R 



709# 
284 



453* 
781« 



683 
395 






III 




ill l\t 


m 


40 6 


416 


423 


433 


436 501 




458 


464 












277 
527 


442 

533 


454 
557 


671 








508 


597 












345 
694« 


351 


391 


518* 


519 


521* 522 


693« 


566 


656 


657 










401* 


411* 


427 


696f 








496 

nr, 


562 
658* 


676 
691« 










690« 














535* 
539« 

m 
m 


555* 
576 

IIV 

365 
25P 


705# 
678 

670 

i?r 


m 




m 11?* 


554* 
668 


378* 


379 


702# 











m m m 



RSAI DEC/Xll SYSTEM 
XRSAIO.PII 12-0C1 

ENDITS= 104413 
ENDS = 1044Tn 
ERRORS 
ERRTYP 
BRSUBl 

fRS0B2 
XCEDl 
EXCED2 
EXCED3 



EXERCISER MOOULE 
-78 12:16 



516S0R 
00106R 



0p0i22R 

OOOOOO 

n00Q3QP 

001 20P 

104416 

0E}4534P 

0Q4540R 

Od4260R 

0U45O3R 

n04303R 

C04335R 

004375R 

004!|07R 

004422R 

004443R 

004454P 

004473R 

mm' 

104402 
1044^1 



215# 
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488* 
588fl 



SEQ 0020 



768« 

771« 

774t 

382 

264 

m 


291# 


277* 


395* 


406* 


416* 


ur 

299 
280« 
315 
352 
258 


353* 

30 7 
358 


380* 
365(f 


381 


697» 




470 


491 


574 


663 


681 




259 












764« 

If^i 
781 
764 












779 

111 

774 


772 


775 








W 


308 


316 


324 


456 


474 


270 
309 
554« 
3«3« 


288 
317 
667 


325 
32lJt 








IIV 

195 


165 
197 


166 
198 


167 
200 


184 
201 


185 
202 



442* 



186 
205 



187 
206 



577 



188 
208 



189 
209 



190 

211 



191 
212 



XRSMO.Pll 12-nrT-7f? 12:16 

213 214 

OTOAS = 1Q4420 222ff 549 

PASCNT 0OC034R 172» 

PAP n03176R 36*?* 374 

PA22 ^03202P 375 701» 

PIRQS = 000604 222» 385 

POPSP = 005726 222« 

P0PSP2= 022626 222# 

PRTY = COOOfC 222« 

PRTY^ = ayOOOO 1§2 222tt 

PRTYl = 000040 222« 

mm = mm 
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CROSS REFEPENCF TftBLE — USER SYMBOLS 

222* 
699ft 



SEQ 0021 



000 2 4'j 

o3p45 

177776 
177776 

0!257^6 
2 46 4^. 
10 4 417 
C00C54R 

COOI26P 
000132R 
00f)t24R 
00lin4P 



06OO6OR 
00''i636R 
nno662R 



593^i 
635 



355* 


369 


375* 


3B1* 


444 


458 


451 


462 


4B5 


403* 


630* 


720# 


35 4* 


614* 


713tf 


4R1 


499 


626* 


723# 






357* 


61 fi* 


715ft 


622* 


716# 




634* 


67-3 


722» 


717« 







616* 
46Q 

506 



714# 

588 589 
514* 593* 



nr. 



RSAI DFC/Yll 
XRSAIO.Dll 



iV^TKM EXERCISER wnDOLR 
t2-nCT-7R 12:16 
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CROSS pf:fe;rek.'cf table — user symbols 



SEQ 0022 




W_- 
WHO 

WRITCK 
WRITE 
XFLIG 
XMEM 
ZERO 



I77tt 

164» 
165# 
166S 
1671 
170 

I6grt 

257ft 

1.84 If 

lf?5« 

186« 

137*? 

t8B» 

109« 

190# 

179« 

47C 

474 

271* 
305* 
272* 

i04t 
2)9« 

W.l 

21H 
259* 
254* 

im 

483 

2 8^ 

273 

I5fltt 

345* 

4 87 

285 



215 
321 



222» 
266 



491 
762» 


574 


6^3 


297* 


298 


78711 


3C6 


788« 


313* 


314 


789# 


366* 


64 2 




585* 






345 


351 




343 


349 




259 


396 




260* 


342 


3 48 


255* 


354 


708ff 








m'* 






499ii 






347« 






341# 








357* 


370* 


709tf 


783« 


786ff 



372* 



APS. ly'}^" 



661 



errors detected: 

DEFAULT GLOPALS GENEPATEn: 

XRSAIO/XRSft IO/SOL/CRF: SVM=DDXC0M, XRSA 10 
run-time: 1 2 .4 SECONnS 
RUN-TI^^E »ATIO: 21/4=4.6 

CORE usEn: 7k (U Psr-pS) 



